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Cement Creek Watershed 

Queen Anne Mine 

This s i t e i s a d r a i n i n g mine above sampling s i t e CC-1. The mine drainage 
i n f i l t r a t e s i n t o the mine dump and emits as a spring at the base (Figure 9). 
Based upon a June, 1992 s i t e v i s i t , i t appeared that the water q u a l i t y 
degraded as the mine drainage flowed through the waste p i l e . The p o s s i b l e 
remedial measures f o r t h i s s i t e are t o d i v e r t the drainage from the a d i t i n t o 
a small s e t t l i n g pond f o r approximately $10,000 and/or construct an anoxic 
limestone d r a i n i n the a d i t f o r an a d d i t i o n a l $40,000. 

A d d i t i o n a l monitoring should be done at t h i s s i t e . 

Unknown Mine i n Ross Basin (Sampling S i t e CC-lc) 

This mine i s l o c a t e d d i r e c t l y south of the Queen Anne Mine i n lower Ross Basin 
above the confluence of the t r i b u t a r y r e c e i v i n g drainage from the Queen Anne 
Mine. In J u l y , 1993, a c i d drainage was observed flowing from the base of the 
waste rock p i l e . The a d i t was t o t a l l y covered with snow, so the source of the 
drainage could not be ascertained. I f the source i s from the a d i t , the 
drainage should, at a minimum, be conveyed around the p i l e . The pH i n J u l y , 
1993 was measured at 3.7. There was i r o n p r e c i p i t a t e observed i n the drainage 
channel and a white p r e c i p i t a t e i n the stream below the confluence with the 
stream. This s i t e needs t o be i n v e s t i g a t e d f u r t h e r to determine whether any 
remedial measures are warranted. 

Mogul Mine (Sampling S i t e CC-lb) 

This mine s i t e i s located on Cement Creek below the Queen Anne Mine and the 
Unknown Mine discussed above. The a d i t was observed to be d r a i n i n g 
approximately 5 g a l l o n s per minute i n J u l y , 1993, but there was v i s u a l 
evidence that higher flows commonly occur. The pH 3.1 mine drainage flows 
approximately 75 feet over the waste rock p i l e , then disappears i n t o the waste 
p i l e (Figure 10). The drainage reappears at the toe of the waste rock p i l e i n 
numerous l o c a t i o n s . A d d i t i o n a l c h a r a c t e r i z a t i o n needs to be done at t h i s mine 
s i t e to determine whether any remedial measures are warranted. At a minimum, 
the mine drainage should be conveyed around the waste rock p i l e to prevent 
a d d i t i o n a l metals contamination. 

Iron Bogs Between Sampling S i t e s CC-2 and CC-3 

This s i t e i n c l u d e s two o l d i r o n bogs that have been denuded by drainage o f f of 
adjacent mine waste p i l e s . The northern denuded area i s estimated to be 2.5 
acres i n extent. The southern denuded area i s estimated to be 4 acres i n 
s i z e . The water d r a i n i n g from these denuded areas had a pH of 3.4 i n June, 

i 1992. 
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I t i s thought that the i r o n bogs were denuded by the a c i d i f i e d runoff from the 
adjacent mine waste rock p i l e s . This r e s u l t e d i n weathering of the 
p r e c i p i t a t e d s u l f i d e s , r e l e a s i n g metals to Cement Creek. 

The p r e f e r r e d remedial measures and costs include: 

Upper Gold King Mine (North Fork) 

Due t o access problems, t h i s s i t e was not v i s i t e d . However, based upon the 
water q u a l i t y samples taken on the North Fork above the confluence with Cement 
Creek, and v i s u a l observations i n 1992 and 1993, t h i s drainage appears to be a 
major c o n t r i b u t o r of metals. This s i t e should be i n v e s t i g a t e d f u r t h e r to 
determine what p o t e n t i a l remedial measures are a v a i l a b l e . 

S i l v e r Ledge and Big Colorado Mines (South Fork) 

The S i l v e r Ledge and Big Colorado Mines are located on opposite sides of the 
South Fork of Cement Creek (Figure 11). The S i l v e r ledge mine was observed, 
i n June, 1992, t o be d r a i n i n g approximately 250 gallons per minute of pH 6.6 
water. The water i s obviously h e a v i l y laden with i r o n . 

The B ig Colorado mine was not observed t o be d r a i n i n g , but i s below one 
avalanche path and another avalanche chute i s located on the western side of 
the waste rock p i l e . I t appeared that the avalanche chute above the mine does 
not commonly run onto the waste rock p i l e . However, the drainage from the 
c o l l e c t e d snow does flow onto the waste rock p i l e . 

The p r e f e r r e d remedial measures include d i v e r t i n g the drainage around the B i g 
Colorado waste rock p i l e , and constructing an a e r a t i o n / s e t t l i n g pond below the 
S i l v e r Ledge mine. The s e t t l i n g pond w i l l allow p r e c i p i t a t i o n of suspended 
i r o n and p o t e n t i a l l y c o - p r e c i p i t a t e other metals. The estimated cost of t h i s 
i s $23,000. 

A d d i t i o n a l work could be done at t h i s s i t e at a much greater cost r e l a t i v e to 
the amount of metal reduction. The Big Colorado waste rock p i l e could be 
moved t o a d r i e r l o c a t i o n and revegetated. The drainage from the S i l v e r Ledge 
could be t r e a t e d by c o n s t r u c t i n g a o x i d a t i o n wetland, n e u t r a l i z a t i o n system, 
or s u l f a t e reducing wetland. 

1) 
2) 
3) 
4) 
5) 
6) 

D i v e r t i n g run-on water around the waste rock p i l e s 
Regrade area 
Apply limestone t o denuded areas (estimated 10 T/A) 
Apply compost or other growth media (5,200 C.Y.) 
Reveget at i o n 
P r o j e c t Management 

$ 4,000 
$ 8,000 
$13,000 
$95,000 
$ 4,875 
S 7,000 

$131,875 TOTAL 
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Lark Mine Area (Prospect Gulch) 

This s i t e c o n s i s t s of three separate mines owned by Henrietta Mining Company, 
and at l e a s t three other mine s i t e s not v i s i t e d . This area needs to be 
monitored more i n t e n s i v e l y to determine the metals c o n t r i b u t i o n from each of 
the three mines. I t was observed i n a June, 1992 v i s i t that the Lark Mine and 
the mine south of the Lark were d r a i n i n g (Figure 12). The drainage from each 
of these mines was observed t o i n f i l t r a t e i n t o the waste rock p i l e s and enter 
the creek as seeps at numerous l o c a t i o n s . The upper Lark was not d r a i n i n g , 
but a shaft was observed t o have s w i r l i n g water at 50 feet below the surface. 
A l s o , runoff from above the mine was observed t o flow through several waste 
p i l e s and had denuded a l a r g e area below the waste p i l e s . 

Based upon the June, 1992 i n s p e c t i o n of the s i t e , the most appropriate 
remediation would be t o remove the mine waste rock i n and adjacent to the 
stream channel, and construct a s e r i e s of"run-on and run-off d i v e r s i o n s and 
ponds. The estimated cost of t h i s c onstruction i s $80,000. 

One other p o t e n t i a l method of reducing metals from t h i s mine area i s t o 
construct anoxic limestone drains and s e t t l i n g ponds at the two d r a i n i n g 
mines. This i s estimated to add an a d d i t i o n a l $80,000 to the construction 
cost. 

A d d i t i o n a l i n v e s t i g a t i o n s should s t a r t with a thorough reconnaissance of the 
e n t i r e Prospect Gulch watershed. As previously stated there are at l e a s t 
three mine s i t e s not i n v e s t i g a t e d . Two are downstream of the mine s i t e s shown 
i n Figure 12 and one i s i n the upper basin. At a minimum, the d r a i n i n g mines 
should be sampled and there should be t i g h t bracketing of stream samples t o 
determine the metals c o n t r i b u t i o n from the waste rock p i l e s 

Unknown Mine at Sampling S i t e CC-29 

A d r a i n i n g mine a d i t at t h i s s i t e flows across the mine waste rock p i l e i n t o 
Cement Creek. I t appears that considerable metals p r e c i p i t a t e as the drainage 
flows t o Cement Creek. Although t h i s i s not a s i g n i f i c a n t source of metals, 
d i v e r t i n g the mine drainage around the waste rock p i l e and constructing a 
s e t t l i n g pond could p r e c i p i t a t e a p o r t i o n of the metals. The estimated cost 
of t h i s c o n s t r u c t i o n i s $20,000. 

Anglo Saxon Mine 

The Anglo Saxon mine has a d r a i n i n g a d i t which flows over the waste rock p i l e 
i n t o a small s e t t l i n g pond then i n t o Cement Creek. A spring at the toe of the 
waste p i l e a l s o flows p e r e n n i a l l y . The s e t t l i n g pond i s e v i d e n t l y maintained 
by the property owner. The s i t e was v i s i t e d i n June and October 1992. In 
October, i t was observed that the banks of the s e t t l i n g pond had been 
b u i l t - u p . The s e t t l i n g pond i s trapping considerable amounts of metals. 
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The preferred remediation f o r t h i s s i t e i s to d i v e r t the mine drainage around 
the waste p i l e . I t i s b e l i e v e d t h a t t h i s w i l l stop the flow of the s p r i n g at 
the base of the waste rock p i l e . Below the d i v e r s i o n s t r u c t u r e , a l a r g e r pond 
would be constructed t o s e t t l e out some of the metals. The estimated cost of 
t h i s c o n s t r u c t i o n i s $14,000. 

Gold Hub Mine (Yukon M i l l ) 

This i s an a c t i v e mining s i t e and appears t o be c o n t r i b u t i n g very l i t t l e heavy 
metals to Cement Creek. No a c t i o n i s recommended for t h i s s i t e . 

Summary 

Several mining s i t e s i n the Cement Creek drainage that appear to be 
s i g n i f i c a n t sources of heavy metals need t o be f u r t h e r characterized. These 
include the Gold King mine, Mogul mine and an unknown mine below the Queen 
Anne mine i n Ross Basin. 

Based upon v i s i t s to Cement Creek i n 1992, 1993, and 1994 there are some 
obvious hydrologic c o n t r o l methods that could be constructed that should 
r e s u l t i n a s i g n i f i c a n t reduction of metals at a r e l a t i v e l y low cost. The 
a v a i l a b l e water q u a l i t y information, background study information and v i s u a l 
observations i n d i c a t e t h a t Cement Creek would remain a a q u a t i c a l l y dead stream 
even i f a l l the mining impacts were eliminated. However, metals reduction i n 
Cement Creek w i l l improve the water q u a l i t y i n the Animas River below the 
confluence w i t h Cement Creek 
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